Introduction
Urinary tract infection (UTI) is a common bacterial infection identified in young, febrile children 1) . UTI may be limited to the bladder (cystitis) or can also involve the renal parenchyma (pyelonephritis) 2) . The clinical presentation of UTI may be non-specific and varies depending on factors such as the age of the child and the severity of infection 3) . Accurate diagnosis based on clinical presentation and positive urine culture is often difficult, particularly in infants nitrite, positive urine culture, median time of fever duration before and after treatment, and abnormalities of imaging studies in children with febrile UTI.
Materials and methods
We reviewed the medical records of 180 patients who presented with a first febrile UTI episode from July 2005 to July 2008 at the Department of Pediatrics, Konkuk University. Of these patients, 88 (48.9%) were boys and 92 (51.1%) were girls; 149 (83%) were less than five years of age; 31 (17%) were older than five years; their ages ranged from one month to 17 years old.
Subjects
Inclusion criteria were as follows: fever, with a temperature 38 and positive urine culture result which growth ≥ ℃ of single organism with colony counts equal to or greater than 100,000 colony-forming units per mL. Also, a urine was cultured if UTI was clinically and strongly suspected.
All urine samples were immediately sent for culture. Com- . Children who fulfilled all 3 essential criteria and 2 supportive criteria were included in the study. They were considered as UTI. We decided these essential and supportive criteria in the light of the clinical practices and in reference to the prior study 1) .
Method for imaging studies
Imaging studies including US, VCUG and DMSA renal scans, were performed on all patients, except in cases for which it was not possible to obtain parental permission during hospitalization. US was undertaken on the day of admission or on the next day. Abnormalities observed on US were identified as increased echogenicity, dysplasia, bladder anomalies, ureteral dilatation and hydronephrosis.
Diagnosis of hydronephrosis was based on the criteria established by the Society for Fetal Urology 10) . VCUG was performed after acute inflammation subsided (negative urine culture and fever subsidence) before patients were discharged from the hospital. A 6 or 8 French Nelaton catheter was inserted into the bladder through the urethra and then connected to a bottle of contrast material; the contrast was dispensed by gravity into the bladder until it was filled. Then a series of images was obtained to determine whether any liquid had traveled backwards into one or both ureters while the patient emptied his or her bladder.
VUR grading was based on the criteria of the International Reflux Study in Children 11) . VUR was graded as mild, moderate, or severe: grades I and II correspond to mild, grade III to moderate, and grades IV and V to severe reflux 12) .
The patients were divided into two groups according to the A kidney uptake of 45-55% of the total renal activity was considered to be normal (symmetrical renal split function) 12) . A positive DMSA result was defined as the presence of any of the following: a cortical defect or scarring; focal or diffuse areas of reduced radionuclide uptake; large, small, or absent kidneys; possible duplex kidney. On the DMSA scan, APN was defined as the presence of focal or diffuse areas of reduced uptake of radionuclide with preservation of the normal reniform outline, or by the presence of diffusely decreased uptake in an enlarged kidney. Renal scarring was defined by the presence of decreased radionuclide uptake associated with loss of the reniform outline or the presence of cortical thinning with decreased volume 13) .
The data were analyzed using SPSS version 12.0 software (SPSS Inc., Chicago, IL, USA). Relationships between variables were studied using the Chi-square test and ANOVA. P-values below 0.05 were considered statistically significant.
Results

Clinical characteristics in study patients
Out of a total of 180 patients, 112 (62.2%) were urine culture positive and 68 (37.8%) were urine culture nega- (Table 2) .
In this study, the patients undergoing VCUG with culture negative were 55. Of them 14 (25.5%) had VUR and the prevalence of high grade (III-V) VUR was 7.3% (4/55).
The DMSA scans were abnormal in 8 (22.2%) of 36 patients with culture negative.
Comparison of clinical variables between grades of VUR
VCUG was performed in 148 patients, and 37 of them had VUR. We divided these 37 cases of VUR into two groups according to the duration of fever after treatment.
Eleven cases of one group (fever duration <36 hours) had (Table 3 ).
Comparison of clinical variables on results of DMSA scans
The relationship between fever duration after therapy (Table 5) .
Discussion
Approximately two-thirds of young children with febrile UTI will have APN, which involves infection and inflammation of the kidneys and ureters 14, 15) . Between 15% and 52 % of children with APN will go on to develop subsequent renal scarring 16) .
Children with UTIs are screened for VUR because VUR is the strongest predictor of renal scarring. The prevalence of VUR reported in larger epidemiological studies ranges between 30 and 40% for all childhood UTIs 17) . Most observed VUR is a low grade 18) . In some studies, patients with high grade VUR are four to six times more likely to have scarring than those with low grade VUR, and they are also eight to ten times as likely as those with no VUR [18] [19] [20] .
In the light of long-term prognosis and the need for anti- . Further studies are warranted to aid in adapting the relevant guidelines.
The DMSA scans were abnormal in 8 (22.2%) of 36 patients with culture negative. These data indicate DMSA scans should be an integral part of the protocol for evaluating every child with a fever of unknown origin 1) .
Our data suggest that duration of fever after therapy is significantly associated with the increased development of renal cortical defects. Fernandez-Meneadez et al. 22) showed that the incidence of renal cortical defects was significantly increased in case of fever duration longer than 24 hours after antibiotic use. In contrast, Han et al. 23) reported that the incidence of renal cortical defects remained the same regardless of whether the duration of fever after treatment was longer than 48 hours. However, there was no relationship between fever duration before therapy and renal cortical defects. Stokland et al. 24) revealed that fever dura- 
